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BIG Little Science Centre 
Newsletter 41  May 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

OPEN HOUSE DRAWS RECORD CROWD 
 

 
 

The BIG Little Science Centre Open House on Saturday April 17 attracted well over 600 visitors, a record 
for this twice-yearly event. With over eighty hands-on displays spread around the school hallways, and three 
different special demonstrations, there was a lot to see. The biggest attraction was the Cold Science show put 
on by retired Professor Reg Wild from UBC and local retired chemistry teacher Jim Hebden, one of our 
directors. Student volunteers from Westsyde Secondary School, Valleyview Secondary School, Westsyde 
Elementary and David Thompson Elementary were just fantastic. Thanks to many teachers from David 
Thompson Elementary for coming out on a Saturday to lend us a hand. Many members of the BIG Little 
Science Centre Society were there, handling the many details that must be attended to in a major event like 
this. Special thanks to Dan Buckman of Little Caesars Pizza for his generous contribution of 'sustenance'' 
for the many Open House volunteers. 
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Science Fun for Your Family 
The Bobbing Bird 

 

     

 
 

 
  Figure 1 

 
You Need:  1 ‘bobbing bird’, 1 glass of water 
 

Note! This is an exercise in careful observatio
working. You may be able to figure out how it

 
What to Do 
 
1.  Before wetting the bird’s beak, observe 

Where is the lever pivoted? At the pres
bottom? 

2.  Look at the tube inside the bird. How far
bulb, or is there a gap between the end 
level inside the tube as outside the tube? 

3.  Examine the bird’s 'head'. What kind of m
water? Will water evaporate quickly from 

4.  Warm the bottom of the bird by holding 
Keep holding the bottom of the bird until t

 

The ‘bird’ is filled with an easily vaporized liq
it is warmed, and condenses (changes back to
increases the pressure in the gas above the red
in the gas above the red liquid. 
 
5.  Soak the head of the bird thoroughly by di

that it can now start to 'bob' for water. It 
the bird when it does start to bob!  

• When water evaporates from a sur
• Place a drop of water on the bac

What temperature change do you 
• What is happening to the tempera

its head? 
• What will happen to some of the g
If you cannot obtain a 'bobbing bird' (also called the
'drinking bird') to try at home, try this experiment at the
BIG Little Science Centre.
 

n. Watch very carefully what happens when the bobbing bird is 
 works! 

the construction of the bird. Notice how it resembles a lever. 
ent time, which end of the lever is heavier, the head or the 

 down does the tube go? Does it touch the bottom of the glass 
of the tube and the bottom? Does the red fluid have the same 
Does it cover the bottom of the tube? 

aterial covers the head and beak? Will this material soak up 
this rough surface? 
it between your fingers. Watch what happens inside the bird! 
he action stops! Now let go of the bird. What happens? 

uid. This substance evaporates (changes into gas) easily when 
 liquid) when it is cooled. When it is warmed, evaporating gas 
 liquid. When it is cooled, condensing gas lowers the pressure 

pping it entirely under water. Set the bird up as in Figure 1, so 
may take a moment or two to start. Watch the red fluid inside 

face, what happens to the temperature of the surface? 
k of your hand. Blow on the water to speed the evaporation. 
detect? 
ture of the bird’s head right now as the water evaporates from 

as inside the bird’s head?  
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• How will this affect the pressure in the gas in the bird’s head, and in the tube running down to 
the bottom? 

• What makes the fluid rise in the tube? When does the fluid stop rising and start falling back in 
the tube? 

 

Think About It! 
 
1.  When the bird is bobbing for water, what makes the red liquid rise in the tube? 
2.  Why does the bird’s head 'dip'? 
3.  What makes the red fluid stop rising in the tube? 
4.  Why does the bird’s head then rise and come out of the water? 
5.  Motion requires energy. From where does the energy come to make the bird 'bob'? 
6.  A bobbing bird was seen bobbing even after its glass of water was empty, while sitting on top of a warm 

surface (a television set). Its head was dry. Why did it bob anyway? 
 

 

     
 
 
 

Dichloromethane vapour rushes up the tube and replaces the liquid, which runs back down and again 
makes the bottom of the 'lever' heavier. The bird's head rises out of the water. The whole process repeats 
itself. Every time the bird's head dips into the water, the felt absorbs more water (capillary action), and 
evaporation continues. When the level of the water in the glass gets too low, the bird's head dries out and the 
bobbing will probably stop.  

If the bird is sitting on a surface that is warmer than the air in the room (perhaps a TV set), the bird 
may keep bobbing even when there is no water on its head. This is because the dichloromethane at the base is 
warmer than the dichloromethane in the head, and there is a pressure difference, just as there was when the 
evaporating water caused the head to cool down.  

Obviously, the ‘bobbing bird’ is a toy that involves a lot of science principles. It can be explained at 
different levels of difficulty, as well. (To a physicist the bird is a heat engine.) 

There is a lot of science in a ‘bobbing bird’!  The 
dichloromethane (or other liquid) inside the bird 
is very volatile (easily evaporated and condensed). 
Here is a reasonably simple explanation of how the 
‘bobbing bird’ works under normal circumstances: 
The felt covering the head is moistened. Water 
begins to evaporate from the rough surface. This 
cools the head of the bird. Some of the 
dichloromethane vapour inside the head condenses, 
lowering the pressure in the space above the 
dichloromethane liquid in the tube. The 
dichloromethane at the bottom of the bird is at 
room temperature. The pressure in the 
dichloromethane vapour above the liquid at the 
bottom is now higher than the pressure in the 
vapour above the liquid in the tube. The high-
pressure vapour pushes the liquid dichloromethane 
up the tube where the pressure is lower. This shifts 
the centre of gravity of the lever, making the end 
with the bird's 'head' heavier, so it dips. Eventually 
there is not enough liquid at the bottom to cover 
the bottom end of the tube, and the liquid column is 
broken. 

 



4 

TOOTHPASTE 
by  David McKinnon  PhD 

 
Toothpastes are widely used for aesthetic and health reasons, for example to clean teeth to control 
the build up of scale, and reduce cavities. 
 

The main mineral in teeth is hydroxy apatite, a type of calcium phosphate. Teeth have two 
main layers; the surface or the enamel, which is relatively hard, and the underlying dentine, which 
is a bit softer. The enamel layer also contains some calcium fluoride, formed on the teeth by the 
action of natural or added fluoride in the water, or from toothpaste ingredients.  

 
Toothpastes are in fact quite complicated mixtures in water of a number of materials, but 

each manufacturer's formulation includes ingredients which help fight decay causing processes, as 
well as others whose properties are more aesthetic. The actual ingredients depend on the brand of 
toothpaste, but the following are fairly typical. 
 

The main solid ingredient is a mild abrasive like calcium carbonate or calcium phosphate. 
Alternatively, clear toothpastes may use some mineral silicate or silica gel. These act both to polish 
and whiten teeth, and to remove plaque. A good toothpaste should contain a mild abrasive that 
helps clean off plaque, a bacterial deposit, but does not abrade the tooth itself, so minerals of the 
correct hardness and particle size are chosen 
  
  Baking soda (sodium bicarbonate) may be present. This neutralizes mouth acids and helps 
reduce decay.  Hydrogen peroxide will act as a whitening agent.  
 

Toothpastes may also contain some antibacterial ingredient such as trichlosan to reduce 
decay-forming bacteria. Also, some enzymes may be added to help the natural antibacterial activity 
of saliva. Anti-tartar agents such as pyrophosphates help to reduce tartar formation.  
 

Some type of detergent is used to give a foaming action when brushing.  The foam helps to 
remove bacteria and residual food particles.  One example is sodium lauryl sulfate, but it may 
cause problems in some people. Alternatively sodium dioctyl succinate may be used. 
 
   Fluorides such as stannous (tin) fluoride, sodium fluoride, or sodium fluorophosphate 
may be added to help the formation of a calcium fluoride coating on the teeth, which is known to 
reduce decay. It would make sense to add fluoride to water supplies, but we all know how 
Kamloops residents voted! 
 

Humectants such as glycerine or propylene glycol are added to prevent drying out. 
Thickening agent such as plant gums or some modified celluloses   give the material more body.  
  

Toothpastes come in various flavours such as peppermint, spearmint, wintergreen 
(methyl salicylate) or cinnamon. Colouring agents give the toothpaste the blue, green or whatever 
colour the manufacturers favour. Sweeteners are used, but these must be artificial sweeteners 
astable sugar (sucrose) would cause decay. Manufacturers often use xylitol, a modified sugar that is 
not utilized by bacteria. In fact it also helps reduce bacterial levels. Saccharin is also used. 
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Some enzymes may be added to help the natural antibacterial activity of saliva, and finally, 

preservatives stabilize the mixture.  
 
 

 
 

Visitor Count to April 25, 2004 3,620 since September 2003 
14,317 since February 2000 

Current Paid Member Count:  107 (as of April 25, 2004) 
 

Next BIG Little Science Centre Society Meeting 
Thursday May 6, 7:00 PM 

David Thompson Elementary School Library 
All members are welcome. 

How Things Work at the BIG Little Science Centre 
 

 



6 

Solar Powered Bicycle 
 

 
 

Solar Powered Bicycle 
 

Light from a desk lamp falls on the surface of a solar battery (above the rear wheel of 
the bicycle). The solar battery produces a current that turns an electric motor. The 
motor rotates the cubic 'head' of the rider. If you cover the solar battery with your 
hand, the head stops rotating. No light reaches the solar battery's surface, therefore 
there is no electric current. 
 

Recent Donations 
 

Thank You for generous donations from: 
Summit Elementary PAC 

David Thompson Elementary PAC 
Little Caesars Pizza (Dan Buckman) 

 

Join the  BIG Little Science Centre Society! 
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Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 

 
Ehren Stillman Cartoon 

Action at the Open House 
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Eric Wiebe demonstrating the magnetically levitated globe of the earth. 
 
 

 
 
Left: Our treasurer 
Geoff Blunden 
observes as a guest 
tries out the 
bicycle wheel 
gyroscope. 
 
Right:  WSS 
volunteer and BIG 
Little Science 
Centre member 
Ross Churchley 
shows how to 
operate a Chinese 
Spouting Bowl. 

  0    
 

 

Left: Director Thérèse Zulinick is hard at work 
at the front desk.  
 
Below: Volunteers Shae Cooper (in mask) and 
Keegan McKinley at play. 
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Left: Jim Hebden dips his necktie into a flask full of liquid nitrogen. (It's amazing what some 
chemists will do to get a 'reaction'.) 
 
Right: Fred Gornall travelled all the way from Victoria, BC to help out at our BIG Little Science 
Centre Open House. Fred is a retired former department head of what used to be the Science 
Education Department with the Faculty of Education at the University of British Columbia. Fred 
was a pioneer in the field of 'hands-on' science for elementary students in British Columbia and 
internationally. 
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Top: Jim Hebden, chemist, in a fog caused by liquid nitrogen. Bottom left: Reg Wild freezing water 
vapour from burning propane on a brass ball cooled in liquid nitrogen. Bottom right: Jim Hebden 
hammers a nail made of modelling clay (previously cooled in liquid nitrogen) into a block of wood. 

 


